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(54) ORTHOGONAL MULTICARRIER SIGNAL orthogonal multicarrier signals can be generated in 

TRANSMITTER, TRANSMISSION METHOD FOR the arithmetic method adopting a smaller circuit 
ORTHOGONAL MULTICARRIER SIGNAL scale. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To realize an inverse 
discrete Fourier arithmetic method using a small 
circuit scale by reducing an arithmetic quantity for 
inverse discrete Fourier transforms, having a large 
number of points to generate an intermittent type 
orthogonal multicarrier signal. 

SOLUTION: In the case of generating intermittent 
type orthogonal multicarrier signals, where 
information is transmitted with 16 carriers in total 
at an interval of 4 carriers, 16-point IDFT 
transform is conducted, the result is utilized for 
64-point IDFT transform, and the 64-point IDFT 
transform is calculated by 5th and 6th stages that 
are the latter half of a 64-point IDFT arithmetic 
unit Thus, the IDFT transform is conducted with 
less number of points than that of a conventional 
method in the first half, that is, from the 1st to 
the 4th stages and the desired intermittent type 
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IB 7*^ £ ;H»BS-^*W^r -SSfiWJi * wrsts«e 
tfj rfl»*£idw ******** * 'J T«#e**s 10 

*: * ttKKffiM tc»"T £ M -V > h CDi£gt§* 7-'Jxf 
&*:ft*>m 1 0)i£gf {ft? - «J xjEJft*«i . 

OButam l <Dmffi&y - y xgft^effiW^M 

m^*ra^2^gt»7- yx^gms£, 20 
st^i/^+i- UT«#^ffifiae2iKcc«*&rs/t«>«:, 

m^zmm&y - y x^» Lri^;^+ * »j rt^ 
firiaffi«tt7-yx^»©Kf^^-^s^^ % a> 

%L7-V xSBfttff 9 W»«>» 1 ©Mgt^^ - y xSfflt 

40 

-rsN7K^>Koi»7-y x*m&*ft o rfrsaixv;!/ 
* y r fi-^£ffl*-r <2>fS2 ©awt*? - y x^&^ 
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;u** + y TiMeausa. 

{fastis ofci^-^u^** y rft-^^^MiM^Buia 
awn*? - y t««w«:«tt7 - y ia» it str 

yr«#t^fis-rsastv;i/^*^i;r«#e3sss 

^IBiKI8tt7-yxaJfe<DBU*X^-^^SW}#^. 
5 IS 1 tOiMBttfe^- y xSSSSi, 

^KiKiBti^-yxaftoa^^-^s^-fe, ^ 

oWSBW l <DMM9SL7 - y iSE8»a^8U»tS« 
- 'J x^^^rtf ^>r BuiBiE^^^^^ -*» y Tft#^ 

mriBjfi2 oiMmf*:? - y x^tft^a^etti^f zmufc 

yxaasL-cHit^ji/^^^yrft^^fiSi/, c<d$l 
MUJfoy - y ±m&±mffi&ttc%t&y - »; or m 

^fBiia8tfe7-yx^<DM¥Xr--^S0'tJ^^, to 

n 5 m i cD^stfe^ - y i»*s ^ , 

mrBB«8l«E^-yx^(D^^«f-^^J#^, ^ 

oiufBm i oaemk^ - y xxst^s^em^r 

M©2«<t0^t3&S«[ffiN«:*fr&N#^>hCD 
mJfB«2 (Di£gtt*7 - y xSQft*a^e>ffl»r -SWBBitt 

MfBiaxv^^+i- y rm^mmmE^c^-r^m 
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3 

yx^&LTiSXv;l^**y7fI^£*;£U COi 

RjcL/ctt^vj^t * y r it ^ m-3i> fc&mm^ £ G 
ssscc m t> ? *> ^\m\ t . m taeasis^ <=> §f§ u fcjgff 

flouts? - y x-%L&twmmcm%L-7 - y fr 
tar ^ * ^t&fsm £§mffiij<h ^wt *tt#&£ 

oSuiam l <£>i*i§tf*:7 - «; x^xr * :/*p6£iJ*nr £ 
fulB® 2 (DiMSitJc ? - y x^»x -r v h fcfrftT 5 B? 

OTMBLfcia^^^+t y r«#*a6«fl8©«rsE 30 
tar t> * ^ttfsff^^^r^^fffiij i *wr^fs#ae 

oe^r^tmta-r^^juff^^^n. 2J:*);** 
s is i <ommk ? - y xss^ 40 

MIBSBI«r7--yx^<D^^7 u --^*SW^^, 
OHuiam 1 <omm»y - y is»f«^6iii*fs«# 

u*-r**2CDaaii«7-yxK»x^9^4t. 
aaofc^**-* yr«-»*»sBGas»cc«ia-r'Sfe«> 

m^L-?^*** y rfi^^fto 50 
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[000 1] 

(OFDM) Ji3ZX'&j&t ZlcbbCO-ris 5? Jl^lBff-^© 

^©iOS^l^** yTfi^£{ESMT£/c&(D{t^£: 
[0 00 2] 

m$l$c<Dl$ijm <* + yr) *^*;i4S*H«:S-3t>-c 

mmm (psk) , «>*t^«iS^jginaiB.(QAM) 
(psk) Gi*-r^*f ff ^^ju«$Bft-^^fflai 

[0 003] -7?. *£ri»ffctt£aHFS:<!: Lt, fit 
SEAtttt^VI^X (OFDM : Orthogonal Frequency D 
ivlsion Multiplexing) Ufyttl&'T' Jls^^r r 'J T 

[0004] r»jn«3&5ii:xu*ci^j <t«. wjg 
OFDM*««r&*«©«iSiftra»3 

[0 00 5] C(OOFDMMtt, ^<OJB«**fflV» 

tabu, ^n^n©jft««<DS^iJSiafl[«:ii< -e&ztc 

[0 006] 3 -eo, 35PJeaSBStc*iC^&^^ 

[0 007] C©j:^iC ( COOFDM^i. -?>\>?~ 



5 

«*BSHi«-«»»«'C* SflttSk««C[>A#». I D F T 

^^^nti,^,, 10 

[0 00 8 ] C©M?h/cOF DMfi#©Sf tt, D 
FT SHft (MBt^-VxXSt) HB6CJ:0±a©WFia« 

[0 00 9 ] CODFTOTjBltt, DSP <?*5>*JU 

ls i (5t««aiaiHiE8) {fcorsesucn*^ cn 20 

■*KHi*l:BBffl»a"CSBB'C* £ <£ 5 &c ft r £ fcfc 
CCD OF DM*^<D«^teffi#§:!a£tt«3. 

[OOlOl^SOFDMfif, "Tfefe-feiejSvjU^ 
[001 1] C©J:5*Ctt3tt*OF DMffi#fl)£IRiS 

raw:*/- K-o^-^^miira^an^/cjwrd!. ©B#moi3! 

lkHz-4kHz aK<0«jfi»MHrafe 

^stiaj^tc&snr^*. 40 

[0 0 13] C<D«lk:, OFDM^te, tta&*<Z>* 
[0 0 1 4 ] M2 6tc, OFDM^J:0Kt^7 

+ t»j rea^sat 1 3 0 w\ A^assa* 140. 50 
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OFDMSSfsSn 5 0i:0«?n-2)V;Uftt U TaJ£ 
ft««13 4£ % OF DMSftSPl 6 0, cfcO'tB^Ifil 
Sggpi 8 0J:DTOti^7;^^t IfTSSSIHl 3 
6 J:0^Ec£n£ o 

[0015] HHfcfel^r, e^-<^tt$Bm-^uA^ 

@B1 4 Otcea&Sti. CCr»K0ITiE»#tt±*#tt 

jnsjvcofd Mania* 1 50 ns. 

[00161C CtlJ, »25©iS!ttti7 - l> xSIgygsg 
OFDM«««l 6 0«:fl«&Stira#Stl. 

[ 0 0 1 7 ] ei 2 7 tc % «©7;^^ * ij rm^mm 

fa* 15 0tt, iH^gB 15 1, tttfJ>< 77 7 5 3 ( D/ 
A8»g5 4, ^«5 5, ff««£SS6, 9 0 
° ->7^57, ffltttt3HA85 8> *sJ:C«£ff»5 9J: 

[0018] e^-r^ti^am-^, w«m #a*st- 

4 i *^LrX*H»4 2«:«ftsn, CCCfcMROST 

1 5 lCCeU&i* *!<£>. 

[0019] sura i 5 i tcgtj&snfcm^ti, I F F 

^> 0 ccr«, cne»<oi FFTOTSftfc»#tt— 8# 
IBSStl, Ett3tl/t*<ttD/ASEftB5 4K:«|ftS 

[0 0 2 0] CCt, 'T^ir^WHfOJB'CfltieSnfcm 
^ttD/ASQftaccjiOT^a^W^tcSQftSti. LP 
FKJ:0^tt*«Ha«fiS»aW»*Snr, SEMI* 

[0 02 1 ] CCttt, m-^*S5 6<fc0«*&$tiS 
*IB«tt«. *J<£O'9 0° Sx7*rtt«aW9 0' SEA 6 
n^*IBJB»a»«:j:Q % D/A*»S<fc0«»S*ifc* 

«:»*tr*fc«>©jBaaK«:SE»sn, Mttttseastifc 
^>Lr, sweaaBtcswtsti*. 

[0022] 028 tc, "7;b^^^ i ;rSfi^SOT'C3 



«3B8 1 , H«»SEft»6 2 . 4iniMttft4NIB6 3 . 
ia5£mPS6 4. PJS3ff##fe£H3S6 5. 9 0" V?* 
66. LPF6 7, A/DSEftS8 8. *f-F-f>*- 
'<Jl4mt«aBB6 9. *JJ:CX«-9BI»1 7 0J:0«J« 

[0 0 2 3 ] -7^^++ yrSMMHBl 3 6<D«rf¥Cto 

M3ti. »i«S*i^:«#WiBS«WS6 4ecflaftSti 
*. 

[0 0 2 4 ] ccm HJtWl*«4@l56 5J:*)«*ft 

n v &^©«tr««amsh*:OTttL p f 6 7*^ 
sh. y^ju«-*cc*jftsn^«-«»tt^- F-f 

ki 7 occ«»s*is. 

[0 0 2 5] c ctji, «*&3*ifc^au. &m<om^iz 
3 4©a»aJi 5 1 -c?f^n/c^igim-^cDiiio^r^s 

[00 2 6] C£~Ct*. A*(5]SS4 2r^t»13n/c|S0 30 

[0 02 7] CCMMCLT. vjl,*-*+y7»9**£ 
fflSn-5JSSaS[CD»«, 2 5 6*. 1 0 24*. 

yrtti DFT0Ktcj:osscc*j5Sr#^. w*i*i 

0 2 4$(?)++V7^43t^/c*«:ii 1 0 2 4*W 
>K *-5lWn«±O*>f>h»0I DFT^fflO 40 

I DFT«t«3B*»?lJ(De#ibrttl^3nS a 
[002 8] &±G>mcUX&&iZtXtc'?)]s**r 

[0029] ^<o, +tu r *ffl^wccttffl-r*(as*' 
^bl easrs/c«><o++ yr^ra^tegsasnr^ 50 
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vh. ra-r^ + t y7BJ±<oraw^i£< i6nn^ 

fctf>. *r<D&W&$:V*>lr+ y 7©SS€r0>tc< -C^-Stt 
<h\ ^0ITiElsll»r-m0f r -^*iELtif r --^CC«iE-r 

[0030] gfc. aa&ft^-reas-rsjRSia&i- 
1*, ^sttHtt^PBra6^6ti4^*+y7tei3sr 

[0 0 3 1 ] c©«te, n^tt«:«a!tt*E59UrfT5 
fEM^tCHaJlbr, HBIK*^¥ 1 0 -2 7 7 1 0 3 
romE^** * y 7«*©^flt*ffiacxa-**8Ej * 

[0 03 2 ] C Cr^jntC^I^;^^ t'JT 

A«*n*h3W2<t9**«c«*iilL, ML £/c4J:9 
**ttSBR«*NlC»LT, N*<D** y7*L**J*5C 

(D\^(omtm&(D^^mnf : -^x^mo, wo<o (l 

- 1 ) ^©iMIi^s^f i 1 5 fc^Of - ^ ^x. 

[0 0 3 3 ] C<DWiiCOXm^htlZ> I F FTHHStt, 

N=LxM*-Y>h i d f Tm9mR&&m i fc 

W^WttJIMHEIB (LSI) JCJ:D, AS^ttiKiS?^ 
^^Hl-^teS^n-fe^lf (DSP) fc£(Ccfc»)§S3Ett"5j 
tB^C****. I DFTHK<Dd<-<>hSfc<DiSJjnCC<h*>fe 

u> i DFTiHiK©iaBsa« 0. ^n*. ft-^ 

[0 034] 

«\ idf T!si&r£fi}c2 n£±rcD* * y rmfflBL* 
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[0035] ^mn&mfttirz-?))'*** yriifiig 

io~2 7 7 io3 rmsz-rfr?-** orm^^f&ys 

iu ^(Dffixmc&mzti ii'?'*-* vt<dql 
f&%, TZhtcimnw&m&wi^rj: i fft (mis 

[003 6] $ hit. i&comwgm.te l * * >*;uo 10 

I F FTlplKW:J:^^LJ: ; 5i'r'S^cD-C^^ 0 
[0 0 3 7 ] 

[00 3 8] 1 ) e^T^^^^^Jl.tf^ft-^^gt 
^mil^gi^^ - V iSEfti«I»K:W|[7 - U x£» 

yr«^*£«-rsB3a^i'* 5 * t i' yrft-st 

EgSlT^or, BJfBifitttk^-y J.K»OW*Xf- 
fg(5 1a) i, WIEaSI»»7--yxSE»©ai*x^ 

-s?**wj#% . ^o«riB* i ©iBUit*:? - y xSEft^ 

«r & n # > h - y xftiR«iT -o r BWaiSJtv 
yr«**u*r*»2©iB«»^-yxfflft 
*S(52) <t , BuiBm 2 (oiMgi^^ - y xggft^faa* 
&a*rr amass-* + y rm-^^HuiseassK: 
^■r^/c^tc, luseiSX^L'^^^ yr«#*i§fJBtt 
ft #«c^»r zmm&m^&m^&t <±«c 55.58) 40 

[0039] 2) ear^ssK^+v*^©?^* 

^MWftfa^iKiHMk^-y x^L/rB^^^^^-r V 

rfi-^^^u. ccr>*flsi//cieS!^i/^+*yrii-^ 
ecs^^c5Sft«#*eaiKcciii^r^aififfl!J<b. frta 

y Tfi-^^i^ff (pjtoffiriEifiBtttfe^ - y x£» drawee 

RIK 7 - y x^}& l, r guiE1S» ^t>^;i/©^^ M# 
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^ilM1ft7-yxK»<0W*^^--^**W»%. * 

- y *$z&zft>?mm<Dm 1 ©awtR? - y xgc» 

?a(5 1a-5 1d) milBiMiiSiS? - »J x^ft© 
»Xf- *ioWIBtt»ECD* 1 OJBt« 

^-yxxtifc*a^6Hi*-9-**ti*n©(i^*. m<t> 
2iScfco^#&s»fiNtc*t-rsN^-f> y 
x^gi^?f ormfiBig^ji/^^i- yr«-*»*ffl;W-* 

*2©aMK7-yx3Hft¥« (5 2) t, 3ufB^2© 

asus?- yx^fe^s^e»ffi^-r^H5fsfi3£^^+ 
^ yre^^WfEeaa«w:ea&-rs/cd&tc. ituiBit^-? 

[0040] 3 ) &&*^%7t?*jiflinm**:mM 
n*y - y x^iri$v;^+ * y Tlif^M^ 
c is fcW&rrfr 9- * * y rm-^ccg^^/c^ffff 

/c^fifi^^^i^ L /ciE^"7;u ^ * ^ y r (l^iiHifflJ 
©wiE«mtt7 - y xffiftiffiMwocsitjt^ - y x«» 

v;b^+ ^ y rm^^KTSitse^^^^ + y rrn-^ 
£«*arc*oT. «rEBBBtt7-yxa»©«r^f- 

2 j:o^t?^K»«Mtc»-r€)M^-r> h©« 

«H^J:orff ^sri^aastist^-yx^tt^ifi: (5 
ia) <b, «eafl^7-yxa8fc©«^f--^*« 
^otna»io^iTO7-yxgE»*«^€>w 
trr&m^*. M<o2«j:«5^:*ttis»ffliNcc»-rsN 
> h ©i^^ - y x^^T^ri?iBia^-7jb5 : *+ + 
yr«#*u*-r*»2©flaii«7--yxSE»^« (5 
2) w8a»2©i»si»7-yxa!tt^s^^tH^-r 
^BusBiix^^^^+ yr(t^*fiffiEe3iisec«te-rs 

Jft-T *KH*«^*JS*S 5 5, 5 8) <!: SrJM 
Ho 

[0041] 4) fiKat-r^<#^^Ji4»«fi-9«:a» 
»7 - y s«ntiS7jb^+ y Tft^iffii;, 

(DmzzMMifry - y xsrafciffl«»ccnttt7 - y x§e^ 
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*»7 - 'J x^ft*fT 5Sf 1 ©JB«»7 - 'J x^jfe^R 

(5 la) <h, fsaaasntift^-yxscfftcDa^xf-^ 

&Ntf-f> r<Di£:7- yxSQfttO, HfS*Z>eia^i'>* 
fi^*&*r-2>/c^c, OTEilX^Jl'^+i' UTfB^KJatt 

«#«:rafc-r 6j«jai«fli«(B*« (=£«: 5 5, 58) 
£*j«rr«5c t&mkt-r + y r«# 

[0 042 ] 5 ) easr^^f*^^ jn»««#*a!Mi 
- y xfflfcuriBftv*^* * y 7lf44«b, 
c cofex l ;u * + + r@mcs-?i<>tc&sm 20 

(omzmnfo? - y ttmmtcm&y - y x^& 
or Bute 7^ * & i * *tr 5 

yrm^^tfiSrsiax^^+^yTfi-^ 
ess^ffi-c* o r , mzzmm%i7 - y x^&cDftf^x r 

*i. 2 £0*#fcl«f^fc^*Mtf-f > h 
(DiMgf^^ - y x^^f 9JHl©ittHft^-yxfltt|[ 30 

xf;^. Bua^iSiflfc^-yxgaftoa^xf 5 *-^* 

^ofjlE^103^gtK^-yx^xf*^^ 
*>6ffi£>-r£ft-^£> M<D2teJ:0*#tt8«fflNtc# 
*T -5 -T > h (DM? - y xXJft^T^TBMBiBJfcv;!, 

+ y rft ^*m*r*»2 - y x^&x 

[0043] 6 ) w £ Mumm^z&M 

(DmimMWL? - y x^»<bffi«w(cgttst^ - y xx» 
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«MR7-yx^ft*, ^fffl(OeS^ + >^outc|SD^:ia 
SH^K J: -yX'i-J^m 1 - y xSfXf-; 

«ri3fl!iii»7--yxaf»©«*x7 ! --^*»wi# 

*>. ^WK»i©ffi(B»7-yxStft*s^%u*-r 
&{f-if£. MO2fi^0^:#&ll»fllN6C*f-r-5N#^ 
> hcDi^^-y x^jfcfcfT oTi!u§fiii:3£v;i^^ + y r 
ft ^-^UJ*T5^2 O^glflS^ - y xSftxf'; :/£ t 
mrias 2 co&igifft? - y x»xf ? ^ 6 dtfj-r £ sir 
■bbse-^*** yr^^strise^issccfly&'r-s/c:^ 

[0 044] 

yrsss6a3o«. e^^a-do4f + >*>v 

thoqonal FrequencyDi vision mul tiplexinq) 2j^~C|£ 

«ctt»-rsv^^*ryris«iaB3 4i, $ne»» 
[0 04 5 ] ccr, yraKi»S3 4«, 

4^-^>^;UCDttfR^A*T^A^lIU^a54 0 a -4 0 
d, fc^O'OF DM^ftSP5 0 JzVffif&Ztl. 
+ 0T&m%m3 6tt, OFDM^fiWBO, *J<fcC/4 
^ + >*^<D«Hm**««&-rSffl*|5I8S8 Oa-8 0 

[0 046] y re3M^g 3 0 CO 

«6f1pecoc*r«ii8«iB'r*w:, w^mpeg - 2(mov 

inq Picture Experts Group -2^CJ: 0 JEBSft^ffc^tl 
fctr h * h y - A A*48^- a - 

dJ:0A*E!84 0 a -4 Od tC«*&Stl. CHP><D\b\ 

[0047] cent »o»riE^©«»Dsnyteas 

DM*sc©«#«:awsti. aiHtaas*^ ureas ? 
*©eatstifc*#«oF dm««»6 occea&s 

[0 0 4 8 ] OFDMff^*i«5H3n, 
$n^>. cn600tB*U»8 0 a-8 0 dtt, Zrti^ti 
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<DAt)\&ffi 4 0 a - 4 0 d T ttfiD 3 ti/ciS 0 tetBflP^£ 

■r-s»o(f^<o«ta^f &*>ti. *ft*ft©*os*&* 

[004 9]^{C, v;^^t'J7lfigS3 4 < 
oc^tsat^, Hi 2 CC V + ■J7^fgI3 4 

[0050] ramwiAsi^r, 4oco^^>^;Kr>tS*s 10 
it^u^ft^ftA^sH^ u-4i d ft. c 

ft6©{f-*f«:A2JlEliB3fi4 2 a-4 2 d«HKJS3ft&. 
l-04(DifH5 1 a- 5 1 dKftlSSW. 

[oo5i] cne©, i airs 5 1 a^awaws 
5 i d<D«#ttasa*B5 2«:«i&sti. cnf>©a 
ntsrtt«aso*tt«c <t* i f f T«iWB«**«c3ti. 

4U-4 1 d©A*«tf«c«»Stifc«*«*K:Ue 20 
^IJSSft/ciES^i/? 1 ** »J7aw4«Sh; * 

r 5 3 4/TOtD/ASftS5 4iC 
[0 052 ) CCW 7^ £ )\sm^(Dfc~cm% 2 ft ft: 

<t-^s d /Agassi o r-rn ?mmc%c&2 n, l 

fcfi-5M*»6n. *©«#«H53HIIS5 5 ft 

[0 0 5 3 ] CCrfct. {f-^*£S5 6 cfc0«»3ti* 
■PIUIJSifiSL ^'9 0' ^:7*ti:j;0 9 0" 30 

iMKfctts*3ftsj9«»«ca»3ft> ^o«^«i^ta5 

5 9K:<l:0»*i»|gSftr, @j7SL,^l^*«CC«*&S 

ft, *©ffl*3«<fc9fflBeasBccaaw3fta, 

[ 0 0 5 4 ] -?)\,**+ UTSi^lO^P v 

^0^to |pJEI5e:4dC»r. 7;b^ty7ffgf3 
8tt«fi»8 1, JBSHKS3ftS8 2. *IM%Jtt«W6 
3. iS&«H86 4, n»flP|K£l§IK6 5. 9 0" > 40 
7^66, LPF6 7. A/DtM6 8, #-F^> 

^tl^OF DM^ffS56 Oct. *ft^ft<DHtf>4ST-8 
2 a -8 2 dfrCfffiiaSft*. ^ft-eftCDtB*lnISS8 1 a 
-8 1 diJ:0^otC^. 

[0 05 5 ] o^CC, -7>l>?*+ ';7S««S3 SCOW) 
ft, »*Sftfe(l-»«««ttSt»S8 2CC««3ftr«ti 50 
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raja«ttccx»3ft, ^sftfc«^w*H«a»**s 

3§6 3tC{S&£ftrifi*I3ft, ft&ttOI86 4CCttlft;* 

ft£„ 

[0 05 6 ] C cm HJB«*«^iaB6 5 J: 

sft**m«iS»©{M. *5<fc^<De»&3ft/c*raH 

»Oi^^9 0' V:7**c<fc0 9 0' »*HSft/dl 
Sft/dt^ttLPF6 7£:frLr A/DX8tS6 8tc« 

i&sftrT^dNWMKSQftsft. -r* zs&>vmmc&. 
orf#e>ft/df^J, a^niiS7 occm»Sft^. 

[0 05 7] CCtU «|ft&ftfc.g|9k ^(Dft^ti 
giffcKiSv - y x^ffc&sfTftfeft* -eft^ftQ* +'J7 

<f^S3 4©«#»5 1 "Ctf ^ft/c^fl-^CDS^ 

ti-€-ft-eft©tti*lH|gS8 1 a-8 1 d0C«,1££ft£ o 
[0 05 8] Cft6(Dfcb^(e]SS8 1 a — 8 1 d"CW\ * 
ft^ft©A^IHffi4 2 a- 4 2 d T'^fiD^ftfcia^fTJE 

ft, Cft6©^^s^/ c ^ft^ft(0^iStfcJ^lft-^ 

[0 05 9 ] ST. C CT\ 7;^^fJ7S^g3 

[0 06 0] isjHccfctvr. ( a ) <h ir^ * y r#-^ 

#0-6 3 r&£6 4©a«»<fc 9«tfi£;*ft£v;U** 

'J7^f^, yr*4<D**>*>wc#S!i 
^^i/r^ofckcDr&D, n^tc^-r (bo) - 

(B3) ^ft>^^C'<!:(D+t UTS-^i-efttC 

-5 o kHz(3E>HIHrafe-<6ftr*j^. gft:-eft 
^ftcD^*>*;UK?il0^reft£^ + 'J7«2 o 0 k 
HzrawHrBa^wtcEWSftrfeo, c^sicSflOMi 

r6ft, 12^J3ftfc+-r VTJCcfcO, *- + >*;U a ~d 

©t»««^eas s ft z> <* 5 cc ft s ft r i > * . 

[0 0 6 1 ] H5ic. ^jfeWc^^vA-? 1 ** 'J7 
SSSSa«cj:0^R3ft^ieS^^^^* 'J7©ft> 

■f y TS-^-CD^^^^t* . C C &C^f 6 4 t'J7 
tt, ^+>^^a^dCDfi^*e^*/c*©jajfi»<*: 

orsno^r^ftrfeto, ?t>^i/a«4©»»^ 

^yr#-^O^C0, ^i->^>;Ub«4(Dfg^iC2 ^rtlDx 
/c++'J7tfObO. ^^>*^cW4©fga{Cl * 
te/c^t^SfO^ ^ur^ -^>^;Ud«4co 
fg^CC3^^Dx/c^^ yT*-^<DfeC0*J-€"ft-eft<O«ffl 
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[0 062) ccr ( cft6©^;^*+ ! ;yic*j-r£ 

SsGMt^tt. Sl?a»S5 1 a-SH4Si#g5 Id.** 
£Vi*BM9m5 2 £C <£ 9 I F F T (ffiWiS^ - U 

[ 0 0 6 3 ] I FFTM**»l»r*fc». i6 

*C4#-f > h I F F T<D^^t-il/7n-^ t^7A^ 

r . ZEMtCTjktX CO], X C 2 } v X C 1 D . X 

* 0 . ^ffl'JK:^-r x (0) 4 x(l), x(2), x 

[0 06 4] s**cjS-r^Ep(o^i6]»(i^a>flai&d*is 

[0 06 5 ] H7*C. 4^V>hFFTOSim^ 

30 

[0 06 6] 1 6tf-Y>h<DI FFT^fflUt4 

*co+-r u r££/&^ £Wcoc>r^*r 0 isscc ie 

^>f>F0I FFT«Wltt4*« IFFTf^ 

fflWCCnVT 1 6 ffi<Di&*tZ 1 6©««»«:*ffS, 

tt, IFF T«»Lyt*e**«FllB««©a*«#d: 

[ 0 0 6 7 ] £(D I F F T*-?-©. 4fl0fl«&ttM<D 
A^fflT-X C ID , X C 5 3 . X C 9 D . X C 1 3 ) tc AO 

lit, A#s^*^*fttMiK:-r*. C<Z>IFFT* 

fx (0)-x(15] Ktt, gl, 3*5. SB 9, Jfl 1 
TOEffl^x COD -x C 1 5] cD^CC1f>:7;Mfi<tb 

?iE8^0F 1 F FT^m^D-^t^A 50 
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&7jk?„ mmcoZE.micTsk'fx cod , x C4} . x 

C2) . X(6)X[1], X C5) % X C3D . X 

tx co) -x C7) temmmmczsw&mjim^&m 

[0 06 9] C<D I FFT©/^77>fi|f(?)^o 

[0 07 0} 13 1 OiC. 8#^>HFFTO«»lCtt 
3-f±/c. 8<i<DflgfcW,°; W.\ W,\ ■ • W, 7 <D 

W.\ W.*, w, 3 04<@£M»c{^ot^s 0 

t o o 7 i ] a 1 1 ct, ccoa&^ffi-cafit^TO i 6 

^-Y > h IFF TiSIS^)»«^^t 0 BiH^'-r 

<DTI«^tCfi[S'rS4ffl(0JiyL«. -?:tie*te^2*003£ 

l«IBI©2E«:7n3nS0. 8. 4, 12. ■ • - % 
1 5«»»jg*»««SiC*5^SA*m^O#-^«:7^b. 
HOfifllJCCTSrO. 1 v 2 , • • - , 15 0D»tt, B^r^i 

[0 0 7 2] */c, I^H*<D2*©«OS!jSCC^3n'S 

§^^LU^ e m 1 2tC, -€-(Dl 6tfW>h I F F 

<3DR^$ti, €-©R^±* 1 6^U/cffiHtC»CSS 

lefio^w,, 0 , w t , 2 , ■ • - % w 

,. a, O^BIEH-T- ©fi^btfeO, ±^16^^ 
>hIFFTit CCD^^, W lt 5 - W lB 7 <D8{@£{£/B 

[0 07 3] CVmiCOX, I FFT«Stt/^77-f 
is<DffilO¥Vt. CCt^/cl6^>f>ha)lFFT© 

»^ 4 x r - ^ ^ x<om»& $ n . 

[0 07 4] ^fe C C t/CTjklstc I F F TCDiSiZfite&J. 

ceo- i om$L<Dft Kuwmcomffiicftfr 
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[0075] cc-c, ^i <Dmmit<cmz&?' + 

^ 0 il 3{C64^-f>h 1 F FTcD?HSl^T?*^:o^T 
>7;-To CCGC^T6 4*>f> h<Z> I F FT&£. 16*^ 

[0 07 6]«fe%, HHltTjVTa. b, c, d**, 10 

^n-^n^ i 6*><> ho i f FTissrc&o. -e^n 

[0 07 7 ] 1^1 4&t, 6 4#-f> h I F FT4>ifH£&C 

ICffifrtitc-^m 1 ©RH^ 6 4f^l, H$4_t<D 1 <D/£ 
<t»)JIH«:6 4ffl©«5»W S4 ° % W.,\ W ft4 \ • • 
W * , 6 3 co W &m tb h in X t >2> . 
[0 0 7 8 ] CCt. 1 6stW> h©I FFTiS»Cffl 
O^lnl^iaT-W^ 0 , W, 6 \ W,. 1 , W 16 \ • 20 
tt\ 6 4*'-Y>h<£> I F FTvftWCCffllr^n^lHHSKI^ 

w.a w.<\ w 6 «\ w,«*\ • • • tmcm. 

tt. W 16 ° = W 64 \ W 1 . 1 " = W if \ W a » a =W. 4 V w 
l8 J =W B4 *\ W 16 4 =W 64 16 , W a6 s =W 6 «'\ w l6 6 = 

b, c, dtmmtzmftm+i*, 6 4?jw>hff 
h i f FTvmmicm^zjMem+otKvic 1 6* 

-Y> h I FFT(D0¥£Bg^6effl-e#^C <t£7*LTU 

30 

[o 079] tto^, -ene><o, 6 4*<y> hrcDfg 
i xr'-^-ccDiiifes-T'^o, S2xf -^romisH 

W0. 16, ^3Xr-^r(DH]gaW0, 8, 1 
6, 2 4, »4*?"-^r©laMSH^tt0. 4, 8, 1 
2, 1 6, 2 0, 2 4, 2 8t?&5p 

[o 0 8 o ] wimictjk-t e . ftemsxT-ixomm* 
x. ei f x\zmtft®<Dmn&'iTt>tiz. cc-c, i 

FFT©SI»CfflCi6tl&lsHSH-T-«:. 0, 2, 4, • 

w 64 \ w i4 \ • • • , w 6 /°cDcir^>D, mmtm 4 o 

[0 08 1 ] RBCCjnTfftt* »6*^-2*Z>ffll*r\ 

I FFTflOSi^cffll^tlSIlMEH^iO. 1, 
2, • • 3 1 t lsX7jk2tlXl*2>ifi> Ctie>OT M 
\ W 64 \ W, 4 \ • ■ W 6 4 3 , <DC<L-C£>9, CCD 

xf-^^77^^J3 2i@Pirr^>^f r -^i5] 
±t<cftoxmfttmm<D?jmc£t)tj;ztiz> 0 

[0 0 8 2 ] £/c, |5lB!0*f«J«:Sdti^a^tt, C CD 
I F FTCCJ:0a*3tifc«F«««tC*jtt*ffl*S^<D 



^12001-186104 
IS 

titc&* + vTffl&mztic^TLfitiz&mm^x^ffl 

[0 0 8 3 ] CC-C, 3*5*^— S^fiSBL a-dCO 
Kl£^§ 5 i* £ &X £<D ? + ^tf^g^fCf £ 

£<h*- + >*ji/##2fc&g, d(,cm^xxm*)&i£v 

[0 0 8 4 ] iot, »1 Xf-^6f4Xf-v^ 
r£ (&^ + >*;l^5lCD) 1 6*V>h I FFTSt* 
rRll, S5Xr-^rii, 6 4#^> h I FFTSi 

<d— jj**>viaLxmwi>. md^y--^xh, 
*)\,mmc&r>x'<&y ? j mn<o— tuxm 

[0 08 5 ] ccDi^tcor, mjigcDgll 3^tll 
<DmmW<c£2>64r# Y> h I F FT-C&, a-dib 

ttfcTzmam^zw&L* fnfn©xr-^i-4 

[0 08 61 015k:, ^ + >*;I^^O-3tc2tU 

bV'i—X<Dmttj:^Xl,>2>& s wti£<Dms 
CCfBi£$ ftTO 5 fe<OiBI— ia#*«a^ o X 
&'<t>tiX\<*Z><h<DX$>2>. 
[0 0 87 ] o^f(C, ^^^>^^5ifs^gffl I FFT 
©aiEfrffiKWU ^2<OHS6«tc^liriS^S. ^1 
6CC, WIFFT«^f 0 CCCC^TtHflEtt, 

7- I Ji^ft©7Jl'3ijXAt*i5, Xf-v 1 -6 ct 
DM^n^ Xr-^1 -4ttp^sO40»S^o 

[0 0 8 8 ] t^^, p — s <omn^o ? ^a*^* 
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i ;t###o, 32, 16, • • •■c*s++ , ;r 

r#-^2, 3 4, 18/ ■ • • tc*turr£>9, 
*;i/3tc«*^ »;t*#i % 3 3, 17, 

3, 3 5, 19, • • '«c»1-Sf-**s*B3h4. 
[0089] CCT, CO64^-r>h0IFFT©» 

ff*»iiir*fciOftc % mi 7te8#^>h©jaiawM5i 10 
^wjK^-rx cor, x c 4 ) , xC2), x (6) x 

Cn,XC5),XC3D,XC73 »fa»»fig«E(c 
tett&A^ff^r^U qfiBJiCTj^Tx COD -x C 7 D 

[0 090 J 'CCO I F FT<7)^*d?^^>rill^L«, gl*^ 
[0 09 1 ] I5IHK:*5WS|uHkH^«, fTi$cD^ 1 0 ic 

w t °, w.\ w.\ • • •, w/©ffi;W an/da© 

C©8M<DllffcH^ L <£>5^ W.°, W,\ W,\ W. 3 <D 30 

[0092] mftcom i ^woti/c H$raH?i# 

■e«, isi-*4^f L -^'C*s«risoiai 3«cfc^& 
a, b, c, d©-en-e*i«*a©jB#*?f j^s* 
gam 3 i zmoimtjy* - z 6 4#j> h&mk?- 

t£^il4}atll&?Tt>tt < . p. r, s^^nfniJ 

60xf-^^© 4 f&i XT--^r'fflc^n^>[pi^ 40 

[0093] N = 64#>f>htDI FFTtBl^hS 
@«KH-^«Siai©SI l 4Cc^T4>^r'^>0, ccrwt-e 

p T?<DIp]$eST«: 0, 16, 8, 24, 4, 20, 1 

2, 28 

q X(Dmi,m^t 2, 18, 10, 26, 6. 22, 1 

4, 30 

r -COM&m^Z K 17, 9, 25, 5, 21, 1 

3, 2 9 50 
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s-CCOll$5ST-«3, 19, 11, 27, 7, 23, 1 
5,3 1 T&So 

[0094] c c^i^L/cMSo— astcoc^ri^-r 

p-C©Slff«0, 3 2, 1 6, 4 8, 
8, 40, 24, 5 6, 4, 3 6, 2 0, 5 2, 1 2, 
44, 2 8, 6 0GD#-Sfcr>, 1 6 (Dm&mcgtffl&^-pL 

iC~3>t,>TH^T& 0 I18ii k ###0, 3 2, 16, 
48, 8, 4 0, 2 4, 5 6t*58$©^t 'JTCCO 

[0 0 9 5] CC^UcSI^ii^lt\ S*#l 

e^ott-JT^uriFFTiSi^f^, p -s<d 

[009 6] C(DJ:^c 4 cn^cDX^-^-CfrSnS 

[0 0 9 7 ] c<o£*>t£s mifrhm4*f--v><DWkn 

^*>^#^0&£>p<D^£, ^t>>*JU#-^l 
&<=>q ^i->^^##2^^> r ^-t>> 

[0 09 8 ] o^£, CCD 6 4*-<> h I F FTCDfiSB 

i?cctt, t £u©S»:ra e*i6<JMS« 

[0 09 9 ] *6 -^©Sf^P 5» vm 0fE 

iW M ^ii^3 2{@psrr^>^f r -^iu±rv^ 

y^jmnzn^ mnztitcmmzx cod -x C6 

[0 100]CC~C, IffS^-v^tf^, p — sO 

6wwe»n§. p^atb^o^-fe'Dcc-r^i^^ 

>*ju###0tcft9, q^iH^uSID^-fe'ntc-r^i 
^t- >^;u#-^ltc, r*a»l/t»0^otctSi 

^■f>^;i/#-^3tc^*. ^-^>^^#^0, lc7)ia^ 
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e-^X=Rel+iIml<hY=Re2+iIm2tCO0^r. EHkB^-W* 
L~t x=(Rel+Re2)+i(Iml+Im2)<h , y^= ( (Rel-Re2) +.1 (Iml-I 
[0 102] ot"{C, *- + >*Jb«<Dft*5. !6Xf- 
h 1 FFT<D«#CCffll>e>ft&lElKB^tt. W.«* = 

ec *4xf— i>©siJMS**ZB»3RW'CZ = (zl, 

z 2, z 3. z 4, • • ■ , zl5) tlsXWkTt*. 

•en -en<o * + > * ;i/##-c© tH^j «:;x<z> £ ^ & -5 . 

[0 103] ^t>^Jl/f^0-C«, Z k Z. Z. Z, 
Ttt*>%* [zX z2, • ■ ■ . zl5. zl, z2. * • , Z 
15. ZX z2, • • • . Z15, ZL z2, ■ ■ ■ , zl5) 
<£>„ ^t>^i-^lt1t Z, -Z, Z, -Z. Ttt 
{zl, z2, • • • , 215. -zX -z2, • • • . -zl 
5, Zls Z2, • * * , Zl5, -ZX -72, • • * , -Z15) £ 

^ + >^;w#-^2rii, Z. j Z, -z. -j 
Z v ftt*?^ {zL z2, • ■ •> z!5, i*zl. j*z2, 

• * • % i*z!5, -zL -z2, * * , -215, -i*zl, -i*z 
2, • ■ -1*Z15} ^ + >*;V§-^3T'te, 
Z, - jZ, -Z, JZ, ~rtj:t)%. {zX z2, • • 

• , Zl5, -i*zl, -i*z2. • • • , -i*zl5, -ZX -Z2, 

• • -zl5, i*zl. i*z2, • • i*zl5} tte&o 
[0104]^t, 64^>HFFT8W©3(1 

^r--^^6^4X^-^^r^r. m&H^as-eft-eti 

h 1 FFTf£*H£m^ §ft>^J^«I-r^4**J 
[0 10 5]o*fKL ^t>^Hi^lilFFT 

B#ra n? 1 * mcdaji r-* mm 64^oh a*gt n ? 

-'ji^rJ^'ijXAt^^ X^-S^l— 6cfc«3 

«^?n^o cotm-c, mi *^-s^cw:A#-f> Fife 

(£)ij£#T£>&3 2(OSggt|Hj±(Z)f r -^raTv^^^^^a 
[0 1 0 6 ] [EI 2 1 ^ra^l^M^A^^-^S^J 
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^ 2 *<ds?«-t <fc 0 z y v a mwwvr *>nz c 

m<Oft\?MCm-? 0 % 8.4, •••,15 

[0 107]*fc, H*. 2*Oi»(OSL*«C7n3nsa 

0. BuaiCDS 1 2^U/c, 1 6^«f>MFFT©i 
10 »Kfl6fflTS@l£H^4EC>S. HHtcfci^r. 161 

"C^EcfcOm 1 ^f—^. »2Xf-*A ^!3X-r-^C0 
filCCP^O*, CCT^^l 6^<-r> h<D I F FTCD^ 

4 x x - ^ * -coawasfc ^ n s . 

[0 108] COI FFT^iS^co^, BtEB-T-^rffi 
20 t>Sia*<D*ffitCOt,»T8 3i<^> 1 F F T£t7fI/I& 
Wt5. 12 2^CCD I F F TCC-j^rSiHlt^rffiftKL 

RHcc*jc»r, sffliHcTn-rx c 0 5 -xc?) 

««tc*$t-t-2>A^is-^*^L/, *flHCCm"3"x COD, x 
(4 3, xC2K x(6)x(l), xC5K x 
[33, x C 7 3 (^^Wcfet^^^^^to 
[ 0 10 9] CO I FFT©^*^77^f }ftgU3:, dcpRi 

[0110] 0H«::teW£@IEH^«. mF^cD^ 1 0^c 

[oiii] c^ct^^cbr, ^pflragi^stoA^-?- 

6 4 * ^ > h j^it^^ - y xS»oii»#tt s 

[0 112]*r, ^ t >^f^0TeiT^7;^ 
tt^T^t^t^ti, ^WiOO, 4. 8, • • 

socc^-r^^itfR^WJ^r, ^K-fe'Piu 

50 [0 113] $/c, ?t>^f#10i*lt fflMO 
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2, 6, 10. ■ • 6 2tC{Ei£-r£it$&£gte9T. 
Wffet'aiU 6 4*-T> h I F FTtf 1 ~6* 
r-V<Dm»*'i : r'). .*1->*;U#-S|2<D»& 
MfflcOl, 5. 9, ■ • 6 1 $c£j2IT3tim£ 
M^T, -€-<Dffc^42DCCly-C. B4#-f>HFFTt 

■#3<0»&M\ 2HMCD3, 7. 11, • • 6 3 tCfi 

[0 1 14] CiDttGCLT&Sft* I F F T<Z)i*»i, 10 
Sft$(06 4*V> hcOlelSfcSTi 16^^> hcolUfEH 

^r<OSIJ!t«SuacDH 2 1 (C^O/c 1 6 *W > hiMgtffc 
^-yxSatHUtiSOT, ityi£<O^I 2 0 K^T 6 
4#-f> h I FFT4>»ri^iM*^-^©S»*. C 
©1 6#4>M F FT*«DK:JBH"CtT HiWJ 

[0115]CCt, C©H2 0CC7jVT6 4*iW>h I 

^1^6 4fncD^iEP^^ur^)^^, -e(0 5^<oi6<s 20 

[0116] ttsit)**; ^1^4Xr-^i^ v 

1 6 sj<-{ > hoa»HR7 - ') xMrff? A * ; 161 

©f-^W^tl^^, Ctl^CO 1 6«07*-£(06 4 
>N>hIFF TCOf«aSP^©WSr^{C J: 0 , ^<0:r 

±^60. 1, 2, 3, • • - . 6 3<b«**JB*©5 
0, 4, 8, 12, • • • Kx-^glJ^T, * + 

£64i@©^, 2. 6. 10, 14, • • fry*-* 

-^SStr*S8 4<1©5^ 1, 5, 9. 13, • 

f-^'sOf - f »Stt*6 6 41©^"^. 3, 7, 
IK 15, ■ • - Kf-^^liStt. 6 4#-Y> h 

1 FFTaftcwsxf-^ifexf-s/oa**!? 40 

[0 118] CC-C, A*fS^* 1 40©f-*>*;Wrt 
<0, 1 o© ^ + >^ ;i/tco*at 6ti S i # tt t I5X 
f*— 6 4*1(07-"- £©5 ^4 SfflOf 8 — ^r«-if 

P<fc&£©T. t >^^»tcS;i; t I F F T 

m©*RbOTnfc£ttS. 

[0 1 19] t&b^, 1 >*^©*©«#«:figiB 

-r^i^ts, 1 6iof-^6 3 zmor-zzftti 

tfj:<, £/c^<ot§^-e*>, 7^ «»©#*©« 

(WDift-jt^S. 50 
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[0 12 0] Se^f-yoaSJC^tt, 

[0 12 1]«i IFFT^AAJ^f-^WJ 
3 n Stt£©B$miflI3 l»SI6 4#^>h iBJHMR^ -fx 

sns^-^B^jsiisit^offlissaasisrsai ff 

n&^commsm^m i f f rcommcm^zmm, 
^(om^TikL. ^o&**zs*)\,mm%mm 1 f f 

[0122] c cttc^-rmmz, Mft«m3i*&©AJ7 

7 s - ^Pfi6 4 # > haS»«^ - »J ^m<OT)Uzf 

icTn-rm 1 ^r«, > hsa©¥77-©368ti^ 

±<t tt* 3 2 iSgtft/cir- *ffl-C^* ^ ^ 
[0 12 3] H24K, -aas»BB?|*S<DA*7*-^» 

^2*<D^rs^j;D^^^7 7>r?a#*nft5n-5 

Ci^UWS. B©;£flW«:7js£tt£(K 1, 2, 
3, • • •, 1 5©»ttj«ifflK«««:*iW&A*e#© 
Sr-^&TnU SO^fffiK^TO, 8, 4, • • - % 15 

[0124]Jfc, ^4 1 ©2^CDj^(O^^C^$n€>®: 

urfeo, -e*itti»ifc©Bi 1 2tc^u/c, i6^^>h 

(0 1 FFTSIKCffifflrSlnHEB^fflC^. I*1EI«:*J 

i>r, 1 61©^/. w 16 \ w 16 i , • • •, w 

0 - 7 <0£&-CS|7^ It C iS, 
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X =Rel+jIml ->s. ^^X=(Rel +Re2)+j(Iml +Im2) 
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